
Physical Activity
And Arteriosclerotic
Heart Disease

Statistical studies are needed to investigate the
possibility, suggested by mortality figures for
various occupations in England and Wales,
that physical activity tends to protect the
middle-aged from acute coronary occlusion.

By PERCY STOCKS, M.D., D.P.H.

APOSSIBLE association betw-eeni locomio-
tory habits and arteriosclerotic heart

disease las been suggested by results of studies
of death rates in recent yea-rs, according to oc-
cupation, for coronlary disease and for myo-
cardial disease. Also, a rise in death rates for
arteriosclerotic heart disease has accompanied
an increasing use of the motorcar and has been
iioted particularly amongr those classes of men
who use motorcars most and tend to walk least.
I would suggest that statistical studies be
plannied in several countries aimed at obtatining
more evidence to prove or disprove the hy-
pothesis that lack of exercise may encourage the
onset of coronary occlusion.
Recent research suggests that lipoid metabo-

lism iiay be concerned in the etiology of ather-
oma. Hlowever, wlhen atheroma is lethal it is
usually because occlusion supervenes-and the
determiiniing factors for occlusion may lhave
little to do with diet. It is not unreasonable to
suppose that wlheni tlhe coronary arteries are
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atlieromiatois, it is the mechiaics of the circimla-
tionl ratlher t.han the clhemnistry of the blood
which decides whetfher obstruction occuirs in a
large branclh with resulting, coroIiarly Cr'isis or
in periplheral branches witli more gradual myo-
cardial. degeneration as the ouitcom-ie.

It lhas been observed that among men whose
social conditions were most favorable, degrenera-
tive heart disease tended to express itself as
coronary disease or angrina, pectoris, whereas
at the other end of the social scale, where oc-
cupations inivolving hard physical work pre-
dominated, heart disease tended to take forms
described on death certificates as myocardial
degenieration (1). In 1951 I pointed out (2)
that, although one-sevenithl of the 4,000 deaths
attributed to coronary and myocardial diseases
among navvies, coal hewers, dock la.borers, and
agricultural laborers were certified as due to
coronary disease or a, synonym of it, that pro-
portion becamne greater with decreasing phys-
ical aLctivity in the occupation. For example,
the proportioii of coroniary to total myocardial
and coronary disease was about one-quarter for
metal machinists, priinters, retail salesmen,
sorters, and farmers, anid neearly two-fifths for
teaclhers, clerks, bankers, and administrative
officials.
Morris and his associates (3) have now fol-

lowed this up with a more detailed statistical
study of the deaths in 1930-32 among 21/2 mil-
lion meni agred 4.5-64 in social classes III to V,
wlhichl comprise the skilled artisans, partly
skilled workers, anid unskilled workers. The
occupations were classified into three groups,
(lesignated as physicially lheavy, physically
liglht, anid intermediate or doubtftul jobs
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witlhin eaclh social class. At each age period, 45-
54 anid 55-64. the coronary disease death rate
was al)out twice as great for persons in physi-
cally lighlt occupations as for those in the heavy
occul)ations. For dealth rates from valvular,
nmyocardial, aind cerebral vascular lesions and
arteriosclerosis withouit heart affection, no dif-
ferences of importance were found between the
physical activity groups. The same investiga-
tors also founid from a careful study of early
mortality rates froim- coronary disease during
1949-52 aimonig bus conductors, bus drivers,
postnmen, anid telephone operators working in
the same areas of London that the death rate
was lower among conductors than among driv-
ers and lower amongf postmen than among tel-
ephonists. All this lent support to the hypothe-
sis that in miiddle age plhysical activity tends in
some wav to protect the individual against coro-
nary occlusion in an acute form.

'Deaths Among Amputees

In 1951, an Akdvisorv Conmmittee on Cardio-
vascutlar I)isorders anid Mfortality Rates in
Aimyputees, appointed by the AMinistry of Pen-
sion1s in Iondon, prepared ani interin1 report
on a statistical anialysis of the subsequent hiis-
tories of meni wlho had lost onie. or miiore limbs in
World War I.
In that study, for the 5 years 1945-49, the

causes of death of a representative sample of
i-iore than a thouisanid men wlho had suffered a
single lower limib amnputationi durinicg World
War I were conmpared withl af control group
of corresponding age distribution whlo had
suffered fromni wounids without an amputa-
tionl. The (leatlhs attributted to coroniary and
niiyocardial disease coIImbinle(d formned prac-
tically the sanme percentage of all deaths in the
two groups, but the ratio of coroniary disease to
nimyocardial disealse withini the combined total
was higlher amongc, the amputees than aIIiog the
conitrols. Although. this was not generally ac-
cepted by the comiiittee as having any signifi-
camlce, miiy p)ersonal opiniion, expressed in an ap-
pemidix to the report, was that there was
p)robably a connection between these ratios and

the restricted physical activity of amputees.
Tre recent wor-k of AMorris and his co-workers
(.3) lhas niot catused mse -to cliang(re that opinion.
It hlas beeni su(ggested that the long-conitinued

physical anid enmotionial stresses anid privations
suchias weire experienced in the First 'World
WVar both by men in the services and by civilians
mihlit lhave beeni a factor in the stubsequient in-
crease in coronary disease nmortality; but suclh
ani idea is not iiicompatible with a favorable
effect of regular plhysical exercise wlich in-
volves no niervous stress.

Deaths Among Athletes

A recenit paper by Rook (4) gives the result
of comlparing the mort-ality experience of 772
Cambridg,e Uiniversity stu(lenits wlho lhad taken
an active part in sports whlile at the uniiversity
witlh that of 710 meni wlho lhadinot done so. No
evideiice emerged that the sportsnmen died at an
earlier age than the control group; in fact, if
allowaance is made for their rather hiiglher pro-
portioni of deatlhs froml violenit causes, the re-
verse must have been the case witlh respect to
deatlh fromii natutral causes. Out of 387 deatlhs
from nioniviolent cauises at ages iunider 65, wlhen
the certified cause of deatlh was known, 9.3 per-
cent of the sportsmen were said to lhave died of a
cardiovascular condition compared with 12.1
percent of 289 in the control group. Because
maniy of the deatlhs occurreed before 1920, no
more precise divisioni of the heart coniditions
could be made; but at least this findinig is iiot
incompatible with the lhypotlhesis.

REFERENCES

(1) Great Britain. Registrar General: Decenniial sup-
plement. England arid Wales, 1931. Part 2A.
Occupational mortality. Lsondon, His 'Majesty's
Stationery Office, 1938.

(2) Stocks, P.: caronary (lisease and modern stress
(letter to editor). Lancet 260: 351, Feb. 10,
1951.

(3) Morris, J. N., Heady, J. A., Raffle, P. A., Roberts,
C. G., and Parks, J. W.: Coronary heart-disease
and physical activity of work. Lancet 263:
1053-1057; 1111-1120, Nov. 14 and 15, 1953.

(4) Rook, Sir Alair: An investigation into the longevity
of Cambridge sportsmen. Brit. Med. J. No.
4865: 473-777 (1934).

244 Public Health Reports


